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(54) THIN FILM TRANSISTOR SUBSTRATE FOR UQUID CRYSTAL DISPLAY DEVICE 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method by which 
the number of masks for the production of a thin film transistor 
substrate for a liquid crystal display device can be reduced by 
forming data lines and a contact layer pattern and a semiconductor 
pattern under the lines in a photographic process using one mask. 
SOLUTION: An ITO layer of 400 to 500 &angst; thickness is 
formed by vapor deposition and etched by using a mask in a 
photographic etching process to form pixel electrodes 82, auxiliary 
gate pads 84 and auxiliary data pads 86. By forming data lines 62, 
64, 68 and contact layer patterns 55, 58 and semiconductor 
patterns 42, 48 under the data lines in a photographic etching 
process using one mask and then by forming a protective film as 
red, green and blue color filters 75, 76, 79, the substrate for a 
liquid crystal display device having thin film transistors and color 
filters can be produced in the photographic etching process. 
Thereby, the number of masks used for the production of the thin 
film transistor substrate for a liquid crystal display device can be 
reduced. 
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[ 0 0 1 3 ] ;^-r\ T~9WMtm%m^^^~yh'^ 
mw^^^-ymfy- Hmmj^^-yi—^co-^y.^ 
^mLxMf&i-i^tii^x^i. ziom^. y-m 
mmj^f~y. ^mi^^^f-y. immr^^^-yRr/T 

[ 0 0 1 4 ] i-r. i^~mmm. ^mi^m. mmm& 
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[ 0 0 1 5 ] v^t:. m3m-^(7}rw>(?MmMh^<Dym 

-y. ^-hwmw^^-ym^Ltzm. myem^^^ 
-ym^-t^. 

[0016] ic^m. ^'~^WM. mmm^-<^~y. ¥ 

i$i^jif~y_^ ^~Hmmj^i'-yim(^^fmi:U 

smmfd±^^j:.yi-y^'Lxtmmm\ii^^. 
<DT<7^y~h^mm^mimbmz^^3^'y^y^L 

[0017] »miz . m 1 mcr^rcommmt^corco 

b^MM^^i^-yti^tl. 

[0 0 18]-::^.^'- Mentis- hilll:51S$^iT 

mt^^imcoim^sm y~ h & $ ^izi^ 

9~\if-Vn^y Y^Ld^f-^f^-; Y^W&^^h%2 
[0019] *|g0JicOfto*a;t j;Mf t^. ffisa 

^<n^M^)t^-y t mmmm^-^^ -y^^m i . 
^^^iizK^^zj^m^tixmi^^tix^^xm-mx^f^ 
tLtzv~xmmRx/vu~ymmb. v-xmmt'M^ 

ff^S''TKP-ymS&Sai§ii:l>mi«MTL*flL 

x\^ nmmi fML. mimmiiimtxvu-ym 

mtz i±T~mmim&mmmwxmf^ lx'^mh 

[ 0 0 2 0 ] dc-c. mmcormi^z^^. nmy 
~y 4 ji^-^:^ i^izmm-hzt^n-^ . f^'y-y < 

wwiifzwrn^mmxh x . m%mm.xi& 

[ 0 0 2 1 ] f'-9tm.}Lwm)-^9~ym^ 



tifzr~^m^w^f^^~y\m^<miimmm-h 
t^h v-^wmjf F v-ynamzm. lt^ i w 

§ &fl-^l>m 1 fP^^t m 1 J¥§ J; Dm W§ * *t-|>m 
2ai):^S.t/'|glgEi)-J: ^)?fuiJ§^*^sm3gE^^^# 

~v»mB,z^w.m. WMmmff-^mmm^m 
mmm\.. -^y^^^m.xmt. m^Lxmrnm 

[0022] mz. m3g|I*c?)Tg|5«7)ffifl!i.)it^»#: 

if. %m'jimi^mm(?m%m. ^Lx%m%(^^ 
y^mmh. zm. r-^Eiis. wm}^9~y. 

t-r, mi7^^®3gP^^*t-|>T-^Kfffl 
t:. H 3 gP^^i^Ta^t^^fiMJi t ^ «Tt?i¥»#:S t m 1 

gp^jtaL':-® 1 m%y%(^ymm sr x -f > / 1 t*^* 
[0023] iii.mm%zi,fi\i. t-f. tmm.'^^ 

\,zf~Ymmzixh^^^^fitzY~YWm:^t^f- 

m^-^^~yhm!m%m)-^9~ym^L. fio± 
\z-K\^\zJhm^Kx^w.'^tix\'^x^-mx{^hfifzv 

-^xYv-ywrnm^^^hrnxwrni-k^y^xii 

WJWW£m::\\-^mmm^^y^£-oXii^~y a 
-^»9frilil^ff^fi!cL. ;Siti«7L&atT YV~y 

[0 0 24] i^T-, ^^-MEHtZ-diT-^ieHtiiS 

(t&?l^^t-|.cIfc:{)i-C#l.o t.fz. 

Wk)immvvyV7.9^m-jy'<-/yr -mm^mm 
\>zmm-hzy^i:,x%h. 

[002 5] 

mm(m%mmn mz. mnifzmm^mtix 
^?m(ommmizxmB''Bm^^^WAx/^commu-mz 
-)\^x:^mm<^M'tmmjimzii\^xm^c'mmi^ 
-t^^fmmzmmx^ izmmiztmi-^ . mii 
LfzXoiz., ^mnxum-mxif^^tihv-xmmt 
¥u~ymm^:^mtm. z.-jc7Mm(7mzm^ifm 

-7 4 ^v^'-x-mm-^ z t izx-,xj:n<omim-^ 
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[0 0 2 6] ^-r. miTMm3imbix:^mM<o 

[ 0 0 2 7 ] H 1 ii^?tm(7)mmmzx m^hm^Mm 
st^iii-iir mz^-yxmmLx^sLfzmmmx'h 

[0 0 28] ffiim^l 0±l:r;I^S-'>i. (A 

1 ) tfciir/US-'^A-^^ (A 1 a 1 1 oy) . 

7t> (Mo) t.fz\i.^'}^ry-'^yfy.'ry (mo 

W) -^A. ^'nA (Cr) , ^y9A (Ta) ^t'<7)# 

mttz \mw^x\^tytvtzf- v^mifii^mfix \ ^ 

f~vwmim:nMz<mx\^h^^m.-^fz\± 
y~hm2. y~hm2 2(7)mz^^tLX\^x^\-u 
*^ ^ o^sfi-f CO mui:mx y-hm2 2 izmmth 
f~ b ^ N° ■/ K 2 4 mff~ Ml 2 2 o-gpt-j) mm 

L- T VM.c'mwmmizK-n $ it ^, Samsmji^: 'ccd 

[00 29] u^9&2 smmtmmvms 2 
'^^tifz%^mMmmmM^-^9~yb shmts-yxm 

^mmmms 2 1 mi 2 2 (nmAx^^-thm 

[ 0 0 3 0 ] Vtm2 2 , 2 4. 26, 2 8(±m- 

ii-cji^fiKt- 1. <! t ^-c^ t if . zMM'^^mxmm- 
h^hijx%^. zMmmLi,zm^-t^ ^^ta-oco 
mumim^^ \ ^m^Axi^m iximmii.mm'S.tcn 
tmmm^B^vmwxi'^hm^m l< . c r/A 1 

( S (i: A 1 ) (^)ZM.m ttz\±P^imo (r)ZMm 

[ 0 0 3 1 ] MBI2 2 , 2 4, 2 6, 2 Sm/m 
mi Ql.^zl.mit'r^m (S INx) ^i:><J,^r-&y- 
M^li3 2, SQtmmtlXm. ^^■-h«ffi2 4 
fi^'- Mfii^M^N-^'-y 3 2 t'a:bfLTl^S « 

[ 0 0 3 2 ] ^ffi»^°^->'3 2 .. 3 8±(={i7j< 
Mit^\^mW^4 3S(hydrogenated amo 
rphous silicon) ■^j:Kff)'^m\¥t)-'^ts:h 
i|i^#cyN"^-y4 2 , 4 smm^KXH 0 , 
^-y 4 2 , 4 8±t:ii^ ( P ) ^fi^ nS^Mit^jm 
Jim: F-ty^-'StLTU-S.^H^^^^ il^ci;'*^^,^:^ 
ffiKttffiMii ( o hm i c contact laye 
r ) )-^9~ytfz\i^mmf-^9~y5 5 , 5 6, 5 8*^ 

[0 0 3 3] f^Mii^^°:^'-y5 5, 5 6, 5 8±t:ii;M 
oS/SiiMoW-^A, Cr, A 1 i/itiA Ta 

T~9WMlim}fmm&^tlX^^:^'f-me2. r 



-^M6 2 0-^tcaS§^lT^'l«gP;^)^ji.i^Hmff 
EPJlIe^ftST-^^^°•/ H 6 4 , ^LTt-^^6 2*0 
^KT'$)^?iMb7yi^'x^«y-xSS6 5*^t^:S 
T-^llgP^^;z^, S/iT-^lia^6 2, 6 4, 6 5t 

^m^tix\-^x y~ hnm2et tzumm v^yyi^x^ 
(7)i-^y^^)vm (c) t^z^Lxv-xmrne bcryUMM 
i>zm.-th nmh^yy'jx^ff^Yv- ymm 6 6 1 fm 
«S2 Qi.[zm.LxuhmmmMmmmw.^^^~y 

6 8 ^tf , \mVm 2 8 & J^fiSc V 
[0 0 34] T-^'id^6 2, 64, 65, 66, 68 

^.•>'-Meii2 2, 2 4, 2 6, 2smm^z^-mx 
m)&.^fih ^thhh //, zMM^-ESMx■m^k^tlh 

l0 0 3 5]mmMf<'^~y5 5. 5 6, 5 8l±^(Dr 
3(0^mi^^^^~y4 2. 48t'ci7:)haii?;)-r-^ieil 
62, 64, 65, 66, 6 Sc?)tg«ffi6i^fi< ^"1.1^ 
fij^m^ct, r-^ie^6 2, 64, 65, 66, 68 

[ 0 0 3 6 ] 0 , T~m^<Dfpmm^-<^~y 5 5 
iiT~mm2. 6 4, 6 5tm-mmxh'o. 
-ymmm^mm^^^-yBbiivv-ymme etn 

-mmxh D , mmmm^mm^^^^-y 5 8mm 
mm^mmmi^^<^'~y(^8t^-mmxh^. 

[0037] ^mi^^-<^-y4 2 , 4 8{4i^- b 

mtm^^i^~y32. sstR-^&L-cfeo, ^ 
#:^N°^-y4 2, 4 8(±?»fgh5y>''x^i?)^^y^vi/ 

gP(C) ^|^^'h^fL(f7-'-^iS^6 2, 64, 6 5, 6 
6, 6 8.S.y«MJi^^°^->'5 5, 5 6, 5 7tR-^ 

[0038] Mimizm mmmm^mi^^^i^-y 

4 8 hftJ#^mtsffl»mfrA"^-y 6 8&W*J?*€ts 

Mfi«!i!Ji^N°^-y5 8(±|si-««f #>i,;&i, mmhyy 

i;x^ffl^^#:^N°^-y4 2{±T-3?E^S&t^■^ffl!lIii^^° 

[0039] -^i"?, mmhyy=Jx^(r)i'-?y^^/im 

(C) T-T-:?llie6 2, 64, 6 5, V-X^ 
S6 5 1 Fk-ymS6 6*^^^MSixTUTT-^lli5 

We^ms 5 h Ki— ymsfflg»^"^-y 5 6 h^m 
^fix\>^iii\ mm}'yy'jxfm^m#^-^9~y42 
li^^xmtLi'^zmm^tixmm h ^ y ^'x ^o^^ y 

[0040] T-^ffill62, 64, 65, 66, 68 

bT-mmxm^tf:\^mMi o ty-Meii2 2, 2 

4, 2 6, 28±tdi5?, S, Wt0^5-7 ^;k:?'-7 

5, 7 7, 7 95&%M$tLTiJ'9, S, #^0^5- 
7^;k:5'-7 5, 7 7, 7 9{±Flx-y'BS6 6, 

K 2 4 , r-^^^°■7 F 6 4mmmmmmmm 
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i^j^i^-yesimm-tmM^i 1. 7 2. 7 3. 7 

[004 1 ]*. ^my~y^jv^~i5. 7 

7. 7 9±«i«Jlb^yi^-x^*^j^lff«fi-f-^gttT 

ixTV^lio li*l:S8 2{i:ITO (indium t i 

n oxide) ts:y:<^mwj:'m'mm'Q-i'^^ti. km 

7L7 1 ^ffltT H 6 6 h Wlfi^ ■ 

JgStlTHffefi-ttOfS^^^ttS. H««ffi8 2(±. t 

[0042] tfz. mm'VMS2mmm.7 A^mtx 
mmm^mmmi^r^9~y est c>5iissfiT»m* 

^N°^->'6 8icHmfi-^S:feB-ri.» -^r. ^-fyN'-y 
K 2 4^t^T-^^^°v K 6 4±t(±^TL7 2 . 7 3 & 
atT^^^tL/^ tjilSStLSfflSj^'- KB 4S. 

■y H 2 4 . 6 4 t ^'l-gP0S&-Sgt LT-^ n° 

mms^mtLxmmizmmi-i. sr. m^n^m 

y7'5ri:'<7):S-^T-l , 000a7^S3, OOOAcOiP? 

t , -77. ^ ^^ijffl t/im 1 '¥:«x ^> '^'-XST- 
?g5(;t^cf±S5^x-y^y^''t. a^i 0±t:y-h^2 
2 . -y H 2 4 . ^r- 2 6 2 

[0 0 44]J^t. m7Rt/8lzm^-t^XolZ^ 

hffiiiM3 0 . ^mi¥m4 0 , ^^rBi/i 5 0 ^if^mmm 

♦a^fiJfflLT*^ 1 , 5 0 0aB^5, 0 0 OA. 5 

0 0aJ^^2, 0 0 0a. 3 0 Oa7^^6 0 0a<7JJ¥S 
t:?IM^«L. M^^TAS^tVj3im*Jf 6 O^X^ty 
^yy^'^ri:V)^-^f l , 5 0 0AjbS3, OOOAW 

2juimC0m^l/Zm^^. 

[004 5] ^(Dm. VX^ Srl|2'?*lS^ffifriS 

^mi 1 ot:3te^EBitucf*. imLxmi ommi 

1 t^Hs^t--?. J; 0 112. 1 1 4 * 

mm-t. >rm. ^i^^^°^->'l 12. 1 i4c?)tti 
^^'^ffUf^yyx^co^-vy^vkgp (c) . D. 

y-;^mS6 5 1 ^■^-ymS6 6 tcTDrsK^SML/im 
la^^^i i4i4T-^SIIi5 (A) . OS D. T-^iE 
1162. 64. 65. 66. 6 8*W§ifxl.gPi)-Wi 
gL^c®2iE^^l 1 2j;'9ff§*^'?f<^:l>j;at:L. ^ 

[0 04 6] ^c^m. ^^y^vi^ (c) i,zm-)Xuh 

ii3tMl 14<7)W§i;T-^ffiSg|5 (A) t^S-^TV^^ 
S3tJfii 1 2£?)J?§c?)i:[:{±fia5-rsx>y^y^'"xmT'i7) 



mi i4<Dm^im2mi 1 2<z)Ji§<7)i/2i.:JiT 

t^l)ii::?jiffSL<. fiRJf. 4, OOOAOTTS) 

S^i-MIS t<ti:. 2 Si^^ti: 1 6 , 

000-19, 000 Ammxh 'o.mmi m^hs, 
0 0 0 Ammcom^x-mfS.-t6m^^\,-^ , 

[0047] >r<7) i -5 i:. J; -^TilTtJlOiiS ^ 

^{401 2;ifSH14l:S^L/it(7)T3b-5T. •^x^'l.z 
Mt^ct'^/hSvvN-^-y. Mi{f. xy.yb (s l i 

X "/iffmmM ^ mmi- ^itxh^. 

[0048] S-f. 01 2c7)J;^(c*Kl 0±t,^«§ 

tix^^mm3oo±i>z^m2ooim^i-i>. zco 
m^. m,m2oo(o»^im'^m^inm^^<D^B: 

< zmimmmcon-ofzmmm L^-t<^htz^xh 

[0049] mz^ m\ SayXoliZ. T^^J-yVA 1 0*i' 

fm^fifz%'7:^9 A 0 0 mm LX%^:mWrtt . Z 
xy -/ h4 1 oiom^zimM-^^^-yA 2 0(d 

mmm^^m^izii-^x^Aoomi^i-m. m^^ 

tyfit^ni^ (Cr) ,1 (H^K^tT) 

t-^goif $ ij t's L . ^ (T^w^^'kMtxxh^o^mm. 

t^hiiX'^t. 

[00 50] ;cOj;5^Vy!.^&iitTii3t^2 0 0(: 

mmM-thtmzm^^titzmtm o o i?)^^^^*^ 

if. HI 3<T)m^,ffi'^^{z'm^iim^zm%^m^ 
[005 1 ] L*^L. iazmm'^^KhWji\,zvc/kx 

XV -y h4 1 Oil^m^^tlX\>^tm6i-(7)mmm'J'^^j:\'^ 

<^x. ^<^mxm^m2 0 0'^^mm^m\^^m 

xhh. m^mm^MKi-^^ t^xm^m-m^ti^ 

^^<7)- HI 3T-HHw^2 1 0{4^*Six 

^m-^x% 'o, 220 nmhM'Tj^xh^. 

[0052] ZC^Mytm2 1 0. 220 i^i^tl t . 
miAl^z^lfzX J t^^^^^'^^ftf §ii^:uai^^2 2 O^c 

. ytP'j'^tc<m^^tifz^^m'j^izi±y6P^< 

[00 53] i!K(n:f]mim±m(^'Jy^- (ret lo 

w) mm^iztxhi. ztimi5nmi7m 
1 8;i;^2 oi,z^^;Lfzijmm!,zmxtmti. 

[ 0 0 5 4 ] H 1 5 l^zm^-tl X 0 1:. ±ifi^{zm^ 
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0 T^j:um^2 2 0 btm^tl. ^fli:imi-h t H 1 
[0 0 5 5] Lz&^L. ^cr,^ol,ZUy^~iLXh--D 

kif^ht. zcom^^zumi sco^jizmytmzm^^^ 

4 3 0&vA^4Q0ic?^j3^-rSo -r-g-t. mi9iz^ 
Ltzi. 0 i,zmw^izi±m^iim\^m2 2 o<r,mi>zm^ 

*Wvvh§^g|5ij'2 3 Os&ifM^ixSo ^tLi U 7n- 
§*tiifH2 OiO J; 5 ^gp^(0^tc|»i^gp^^ 

mimytm^^^~y2 4 0iw^^tih. 
[0 0 5 6] ^<^xdtcijmrMtxim^zx-^xm^ 
m\ ^^z?iyxi!mM^^9-yi}^i^htii , 

[00 57] }ki^Z, &mr^9-y 1 1 4RLf^i')TM 

m.-ot^. mmm e 0 , ^jhi 5 0 . ^mi^M4 

S„ ;OB§. T-^Ki^gE (A) l,Zl±^~9miRX/^ 

cor3comti<^cotm'}Xh'o . ^-^y^-)v^{c} 

(B) UimlEOEocOige 0. 5 0. 4 0. 3 0*^^ 
[0 0 58] ^T. 02 lRV2 2l,Z^pLfz^dl,Z^ fffi 

i^sf* (B) mii^^irx\^mni^M6omt:ix 
^<:^)r3^)^mm 5 o ^jtm $ -tts , c <rmnxim^ 

ic7)B§, »mii6o^±xv^y^''s^^T^i3^^^°^- 

yi 1 2. 1 l4(i%t'x-/^y^^$fL=&v^^ff-Clf=5r 

[00 59] Lib^L. ^j^^i-y^com^. mmm 

6 0^'^t&x■7^y^/LTSW^°^'-^l 12.11 

»^°^-yl 12.1 14 tftt:xv^y^-§^ii>^ 
#T-CiT^: a ; t *^T-# . ; i^±l^t:{ii§5(:x -7 ^y 
^■(^^^iOHli^^^l 14com$m<LX. icoai 

^•c-Rn 1 1 1 4 § tixrummii^m e o 

±l^t:{i^xtX -y f - y ^--^jMi^X -y ^ y ^'C^ a ^>C?3 V ^1^' 

ixT-C.^tgT-S,l>„ LA^L. c rti:|gj(;x .y^y^-m 
Tli J; < ^*S^i=5:V^)t46t:#mii6 0*^C rXhti 
H'Sj^x .y ^y ^'Yitt *f M^S 1 ^ „ 
[006 1] mMi^Mb Oti<CrVhi>M^:i^'yi-y^ 



co*t^«i:x-y^y^-?St LTC e NHO3 &ffifflt-|> 
; t . mmi^m 6 0 *^'M o o W-C-S)S|g5'iX 
■y^y^^'O^^cDX.y ^y^^M#:fc LTiiC F4 1 HC 

x^ x'<m<DM^. m%mi,znL3L -v^y^trnm 

ULX^^h. 

[0062] Z<ni:o>,z~thh. 02 l&I/'H22t:7F 
Uccfcdt:. f-^y^^/l/gE (C) &i;^T-^gEfIi5 

(B) co^mii. oiio. y-x/Kwyffl*m 
^N°^-y 6 7 i:fiftif*«^ffl»«f<svN°^'-y 6 
m'^x^<^m<nm ( b ) (Dmrn^me o{4^t^*§ 

ti. ^^0TSP^O4'[P!Ji5 O;^!^sai§iil>o 

[0063] ;i^B#. So/S»m#;^^°^-y6 7. 6 8 
{4y-X&tXK^-ymffi6 5 . 6 6:^)%il§tirtC3l 
ifgS^^T^.^I.JS&l^^'f•-r^^{f. T-^iSll6 2. 64. 
6 5. 66. 6 8<7)Jg«st|5l-"e$)l.o tf^. ffe(;x.y 
^y^^ffifflUc^-^. S»N"^-yi 12. 114 
S> I. ?i«iOJi S t-x ./ ^ y / $ ix h 

[0 0 64 ] mz, 112 3St/~ll2 4t:ll^K-t-S. 
ic. ( B ) crMiHi^ilfz'^mM 5 0 . ^iO 

Tg|5iOiji«»ii4 0S.I/-^c0Tg|3O^^- bffiaiJ13 0 & 

iS3tii<7)^ 1 gp* 1 1 4 1 * tig^x >y ^ y f^'i^rnxn 

mzm^^^. >im<^x-y^yi/{±'i^JlyN°^-yi 
12. 1 14t4'^ii50. ¥##:ii40 

ftiPaiJiJix ^yi-yrmiKm^^m^ ^ ) ai^'^^- y^m 
mso mumza: 'y^yy^tixmia,^ titz y~ h len 

22. 24. 2 6. 2 8{4x.yf-y^'§^^^^^frTlT 
[006 5] %^f^9~y 112. 1 1 4 i: 

*«#:14 ost/"^^'-h$ei^M3 o\zmumwn 
-xhim^, s 1 gp-T^n 1 4 c7)jf ${4iji^f*ji4 0 1 

^rSM 5 0 'r-]-imM3 0<^M^^:^^fzh^)t 
n-Xhhfj^-zixX. '9 'h^<ti:mxim^t£^\ 

[0066] ^^m^mmrnxumm o&u 

^'-hid^2 2. 24. 2 6. 2 8*^'^£H$ix-& J: a 

y~hmtm3o^:^yi-y^LfziiK ^-hmtms 
o<D-^^:mmioRx/y~hmm2 2. 24. 26. 

2 8^aa j;atat-itiT-^i>„ 

[0067] ZCDi. oiZ-t^t. 02 3&l/'ll2 4t:7F 

Lfzx a t:. y^^^im ( c ) OS 1 gp^M 1 4 

*§f^■cy-x/^■^'-yM^»^"^-y6 7^iStH 

L. ^0ffi<?)iPi> { B ) <7)^mm 5 0 . ^*#;Ji4 OA 
uy-hmmms of)mi:^tix^cDT3(nmM3 0 1 

fzi±y~hMm2 2. 24. 2 6. 2 8^mti!>^h. 
[0068] T~mm3 (A) com2gPj5^1 1 
2i>^(4'9x.yf-y^'-§^i|,i?)-r-J¥§*iff<^:l>„ t 

tz. zcomnxi^mi^^^f-y42. 4 8]ii/y-m 

g)l32. 3 85&«$tL-&„ Hffi^$^5 7 t 58(4^ 
^y-X/F^-yffl»m^^°^-y6 7<7)TgE<7)cf'PEg 
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[0 0 6 9]mz. r-yi^y^ (ashing) ^Mt 

Xi~^y^^)vu (c) w-x/Yv-ymmw^-^^ 

[0 0 7 0] tfz.. H2 5&t^'2 6t:^L/iJ;a(c^^ 

y^^)vm (c) (7r/-x/Yv~ymmmMJ'^^-yt 

7^x-7^y^'-LT^±-rS. 

[007 1 ] dco^, x."/i-y^uv~x/\<u~ym 
mmi^^^^-ye i tf^mm^^^-ysi^xmL^ 
5^x .y i-y'/tinxmi'Th r t j&i-c-^ . y-x/ f v 

-yM#«#:^>°^' -y 6 7 tc^LTiiigjfix -y ^y ^ 
■C-\ ^rslilA-^-y 5 7t:MLT(±|g5f;x-y^y^T-ff 

[0072] Wi^cr,^^. y-x/ Klx-yffl^m^N° 
9~yblh^mmm~y5lcr):siy^yrMKmfi 

±t\^m^x^^y^y^'^'ij^j:o!7}timt.L<. zm± 

X >y ^ y ^'-Jim*^'^^ < 'S: t X -y f- y 
^-t^o*^liL<Tf-^'y^^;^g|5 (c) ^^al>^«*^^°:? 

[00 73] mUi. S Fg t O2 c7)iPt-^M*&ffiffl LT 
y-;?./ K Ix-yffl#m#:>'>°^-y 6 7 Srx -y ^y^'Y 
}g5tx.y^y^t^5ex>yf-yi/&3c5 
t:t-|= f**iO*i^ tiiJ^jS^x .y ^ y til, y -x/ K 
v~ ymmmw^ N° ^ - y 6 7 c^ffiffliix -y ^ y ^" $ ill, 
tK $£5^x>y^y^'-§fL|,t^3rBlii^N°^-y 5 7{i:?&f x 
-y^y^^SfL^V^(0Tm^«t-f^4.fLl. , 

[0074] ^ra;i^N°^-y 5 7atf¥##:^N°^'-y4 

2 ^ X .y ^ y 1. B# tftlffl^ I, X .y ^ y^^m^COM t 

LXUmiltLfzC F4 1 HC 1 i?3?Fe^-m*^c F4 1 O2 
i^M^^fr^tfcff I, rtifiX^. C F4 1 02 ^ffiffltfL 
if%-^ri¥§-C-*»#;^N°^-y4 2 t*i-C-# 
!>„ Zffm. m2b{Z^.Ltzi.oi.Z^m^^^9-yA2 

<D-mmi:^ixxmim<t£h^tti^M . mm. 
y^y^^Kh. 

[0 0 7 5] ^^X. mT&LtzXo^Z.. SKI 0(7)±gE 

^z'f-vwM22. 24. 2 6. 2siWioy-vmm 

MS 0 ^^^il^tii:. 4'^B^Ji^^^:?'-y 5 7x-y^y^'' 
m^ZJi^^v-f-y^-^ixh Zti^-h-yX-y- YWM2 2 . 2 
4. 2 6, 2 8iO-^AiSffi$ill.^tgetl)l.o 
B$t?)X.y^y^''tt^^-MSi52 2. 24. 2 6. 2 8>{;i 
X V ^ y ^-S tL^ I Tfi^:i9^(ttLK-^ -^T. 
2gP^^l 1 2*^'x.y^y^-$ifxT-t<7)TgEi^T-^ffill 
62. 64. 65. 66. 6 8:*^SJ±J$tLS ^ t *^^V-> 

i a t:ii»N°^-yAWv^i^3&Wt L\-^zh\rm.<^ 

c'cxhh. 

[0 0 7 6] y-X«S6 5tKP' 

-ymS6 ^hifi%m.^hfj:ii-t^T~^WM^ 2 . 6 



4. 6 5. 6 6. 6 8i:^^0TgE^?)ftMii^^°:^'-y5 

5. 5 6. 

[0077] mt:. 'f~9'mM (A) t^S-^TV^I, 

mm2^%\ 1 2&^*^i>. L^^L. %2m%\ 
1 2c^)r#±{i^^y^ypgp (c) oy-x/F^-yffl 
#m^^°^-y6 7*^it/-ca. ^c7)T(7)WB^ii^^°^ 
-y 5 7 iwrnhwrnihtihrnm^ h i> » 

[0078] mytLfzi. j t:. igxtXyf-y^'-t^gxtx 

'vi-y^^'k ^^st;t-|.:&^^j(;x >y ^yi/Yift^ffifflt- 
s^fc^^T'^s. f^«<7):^t(±. -m-.(OXyi-y^^ 

tmmm^icDxxmti^immmmxh^tiK 

5rx -y i-yy^f^i:mtcO^}W:^' 
[0079] MM. m^<^)t§^izl±. x-y^y^'^ff^ 

m-tco-fy^itmm^zm^xh i. *>-xs*ifMtib^Tffi^j 

[0 080] ^cr,Xdl/ZLXT~^nm6 2. 6 4.6 

5. 6 6. 6 8*ffMUcm. 02 77^^02 9tC^L 

x-?x^immifzm3. ii4, S5t?j^*xv^y^'' 

lST-VN°^-::iy^'-L T#, |i, Wi:0^5-7 ^;^^'- 
7 5 . 7 7. 79 ^)llI»Ct;ffM-ri> . Z<7)\^. 
*iDX?7->''f/I^^-7 5. 7 7. 7 9liZVU~y'9M 

6 6. y~ hJ'^-y K 2 4 . r-^J-^-y H 6 4 
«^fflW«ft^^°;5'-y 6 8&#«^ai-tl=^tM?L7 1 . 

7 2. 7 3. 7 4i,^{ZjfM-tl.: -rT', H. » 
c7)^^-7^;^^-7 5. 7 7, 7 9 (i-^r- 5^116 2 ^ 

[0081] *%Hj(o||WJ-C(±*. ife. ^-7 
^;L'^-7 5. 7 7. 7 9&SV^HS«L^VUat@I 

mti<mm'tiztm±-titzMz, s. wc^x^^ 

-7^/1-^-7 5. 7 7. 7 9&5:v^(cSgt-|>j:at: 

[0082] zcom. y~m.22tT-^m42ti^ 
5. 7 7. 7 9ifimmLLxwmfimL<^^'ti,ztii^ 

hh. ^c^«^t{i;i?7-7^;I/^-7 5. 7 7. 7 9 
^JF^it^l. '?*x -y ^ y ^'■■ig-r-gE^^e^tiitii*^ M^: 

[0083]ftiat:. 0i;^^03t:H7F^I>j;3t. 
4 0 0 aB^5 0 0 A<7)JJ§i?) I TOJiSrS^L'?:^^' 

Srffiffl L. m 6 -^^x -y ryyTMx^ ^ y lt® 

*mffi8 2 . Ilffij^^- bVN°-y F 8 4S.t/■^SI^JT-^^^°■y 
F8 6&?FMt-|>„ 

[0 084] *IIJfi^JT1i;T-^ieil6 
2. 64. 6 5. 6 6. 6 8 t ^c7)Tg|I^7)gMjiy^°^_ 
y5 5. 56. 5 8St/'^i*:yN°^-y4 2 . 48&-? 
^^^^-JK^'^Ex-y^y^XgTfML. » 
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m^-yA)v^~i5. 7 7. i9^mmx'mm- 

Wcr);^r5-7^;l/^-7 5. 7 7. 7 9Sr 

MTL7 1. 7 2. 7 3. 7 4^mL^fttL{i'^:^>^ 

V \ ; CO J: a 2 v,x *f ijffl L;^c^*x >-/ 

^>^"IfSTMM^N°:?'-> 1 12. ll4i'?X^t 

7 1. 7 2. 73. 74 mj^~timTmmb y~ 

[0 0 86] t-f. III3 0 7!)^ia3 2^#^i: LT. * 

[ 0 0 8 7 ] H 3 0 ii^mmmmmiz x m^um^^m 
wmmmhyyi^x^mmmmm-z'i> o . hb i m 

03 2 H 3 0 tis^ L/;?f M h 7 y ^Sfi^^xx 
xi-xxxr siaiKxxxii-xxxir mi,zm^xwmLx^L 

[0 0 88] u^L. mmmio}L\<zmmtix\^h 

y~VW^22. 2 4. 2 6fcffi1^TO2 8{±ii3effi# 

m«*^ji>^':>TV^S. ^'-^2112 2. 24. 2 6. 

f*}tms2 B&y-sKi oh^zimit^A* ( s i N 
X ) Kt-^ t^tchy-h mmm 3 0 ^''^hw tfM § 

[0 0 89] ffMii^N°^-y5 5, 5 6. 5 8±i:ffM 

$ix-cui.T-^i^6 2. 64. 6 5. eet^mm 

[00 90] i^T-. T-^'ffill62. 64. 65. 6 
6 1 ffif#g€tsffl»m#;^ ^° ^ - y 6 8 t (i MS$I 2 

2. 2 4. 2 6Rwmmk2 8\±m}tm-mmx'm 
^^LtztK mimmm(nxo{zTivi=^^i^ (ai ) t 

/'c{i;T;I/5-'>A'^A (A 1 a 1 1 oy ) . ^'J7r> 

(Mo) i/iii^ y7T>-^y^"xf-y (mow) 

A. ^'nA (Cr ) . ^y^;k (Ta) ^j:}i(r,±m±tz 

nmmwxmm-h^hifix^. ^-m'^zsm. 

[009 1] T-^ieil6 2 . 64. 6 5. 6 6M* 



MfiiJjiB o±.^z\mmmm-^t;:m. is. 

5-7^;k^-7 5. 7 7. i9mm^tixh^. 

S. 7^^-7 5. 77. 79(±TO'ftL 

[0092] ^. Wc0^5-7^;^^-7 5. 7 
7. 7 9tfiil)l9 0i:t:i±F>-y€S6 6. r-^ 

^N--y K bAm'mm%^wmwkJ-^^~y 6 8 

-ri.«M?L9 1. 9 3. 9 4&^rLTfcO. ^^-Mfei: 
113 0 hMzY-Vf^v H 2 4 &^ttJ-ri>SM?L9 2*5 

[0093] ffiii)i9 Q Hzimmv'yyvy.^ij^^M 
m,^^^\'rxm<^%%}zMzmmk^>^mhm% 
wm2ifim^Kx\^h. H*€ffi8 2{±iTo (i 

ndium tin oxide) =5ri:'<^^BH=Sr^«!|%« 

x\'^t:>fu mm.9 1 ^at-c K^-yms6 6 twi 

^« S 2 i.i . t P^S-t h V IS 2 2 St/' r- ^$16 

[ 0 0 9 4 ] * Ii3^«^8 2«i«M?L9 4 ^Mtt 
ffi^€^ffl#m^^°^->'6 8 i: tiiS^fLT^m 
6 8 l:iiMt-^&f£3*tl. . f~ Vf^-; 
K 2 4 ay'r- ^ ^ N° -y K 6 4 ±t;{±®MTL 9 2. 9 3 S: 
a t T # « ; tl S tll> fflffij^^- h ^ N° -y K 8 4 a 

-yH24. bAh^\mn^wh<mm>m:w^\.x)^ 
y v^mi-timi^r^^fz-ti^cox'^mxmK . 
^comm-^^immmxh^h. 

[ 0 0 9 5 ] Tii. *?|BJcoS2^^5fif^J(.:J: I>?«I|||7F 
SMB5SIKc73Mii*a^(c-?v^TEl3 3B^H4 3 t lulE 
03 O.P;^03 2 LTf«WJ^|>, 

[0096] S-f. 113 37^^1113 5t:|l^t-|> 

iz. mmtmmmM^ 2 , oooAjbsio, oooa 

aWSm/ift SrHJ* L . 1 0 ±l:^- b 2 6 ^ 

^tl1r~ MI2 2 . b^t.y F 2 4SW*SmS2 

8 ^ -^t^i^- ffMt-|> o 

[ 0 0 9 7 ] ; ;t-. y~him^:mm-m. m^tm 

vN°^->rfiJM^I>^*x-y^y^-Ig^fiJfflL-CffM 

t ^ x^ h ti\ mytvtmmm'm.immtiim^^iz 

ttiS»^°^-y^x.y^y^■vx^ t LTWffl^-l.x 

•yi-y^^-xm'mtxi^MTMmxi, ¥~ htm2 

2. 24. 2 6S.Vffiifmffi2 8^ffMt-|.^t*5t-# 

xmm:Lmmmx%h. 

[0098] mmmmwm-mt Lxummm 

( A g paste) l^zmSf&V'JX Y ^ jM^L/S±l^ 
:^53fe 0 . ZCOm-^UiX^' U-ymi (screen 
printing) ^3 tTi®*l4»m!f%WrS.-Sii7^i 
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[0099] Lxii^m^mtmwmmm 

(metal organic chemical va 
per deposition) ^mtXMM^flfz^ 

m^mmm^^. m^mm ( c upper o r g a 

n i c metal) (7)*i^tC{±ilJSi^ 

[0 1 0 0] iJct;:. m3eRV3 8i,zm^~t^^di,z. 
y~ h mmm s o . ^mm 4 o . ^pmrn s o ^^h^m 

mmMmim^Lx^^ 1 , sooaj^^s, ooo 

A. 5 0 0a7^^2, OOOa, SOOAPj^bOOA 

[0101] mz. vx^^fijfflucm2^*ig&3i 

tx^-mmm^zytmrn itzmzmmixT-m 

(c) . oio. y-x«ffi6 5t HP— y 
meet coratcfiM uzw, 1 ^^H±. T-^iaiaaj 

(A) . O^D. T-^'iS^62. 64. 65. 6 6. 
6 8l^z^xmm2mX'0»^m<^j:^i:di,zL. ^ 

commiB) iiT-mmMi^xmi:Lxmimm 

1 12. 1 1 a IZT~^WM 

[ 0 1 0 2 ] dco J; a l:. figt j; -:)TJ®^ffi««!f!!j^ 
*^^b5^«.T-^'SeW^°^->'6 7. 6 8i^Ji§&gP^ 

h^tt^x^h. 

[ 0 1 0 3 ] ^^t:.. 03 9S.y:M4 0<r)i^o t„ 

mmj-^^-ye i , e 9im^o}^m(^Mxhh^f^ 

15 0 &I^'^^#;Ji4 0 t:«tl> X ■/ f y^-^ittft 

T-:?EI8gB (A) \Z\irf-^tmW-^^ 

-i^SlX^iOTgP«o]S5 0. 4 0;{)i^coii;S-5Ti3 
D. f-^y^Vl^gP (C) U±^##:ii4 0:^W^-^T 
v^^rfmH'^:^.^. fficogp^ (B) litiHfnErocoMS 

0 . 4 0 Ai^T^*§fLT^'-hffiit|i3 o;&^E^^J$^^ 

[0 104] a-f. fffic7)gP45-B(r)SaiStl/:-:45fP!/i5 0 

&t/'^coT^i^^*#c;i4 0 &ig5^x-/^y^'-^a^T-m 

*LT^^-b*e»M3 0^S^^iLT¥Sft^^°^->■4 2 
*^fiSt-|>o ^^y^vi-a^ (c) cor-^ieil 

[ 0 1 0 5 ] v^t:. ^^y^^/kSi ( c ) tOr-^lBIffl 
y,"^_y6 7^^j(;x-y^y^mT-^^t:^L. ^ 
<7)Ta5o?)4'llM5 0 fcftt;x.y^y^-LTT-^*l6 
2 . r-^^^°■/ K 6 4 . V~Xmm6 5 t KV— y1® 



6 bmf^(n^w^mm^mf^^-y 55. 5 e 
^§«^ffl^«*^N°^-y 6 8a^/^-e^oT^^^^4'raJi^^° 

^-y5 8^^)3£^^„ T^-:?iM6 2. 6 

4. 6 5. 6 6t«f§^€fsffl^€#:^^°^-y6 8^.^t 
[z^-j=^yf^tiXCfi^(r)mim<t£h. ccx. 
^- b Jfii^M 3 0 ( fx .y ^ y ^- § ^15: 1 ^ X y 

[0 1 06] .rcDj;3i:LTT-^@H>^6 2. 6 4.6 

5. 6 6. 6 8. ffi^^l«MM^^°^-y5 5. 5 6. 58 
mf^m^f^^~yA2. 48&^L:^c1^. H4 1;t; 
S4 3 t^^ J: a t:*. *i. *(7)M&#tfiS3iittti 

Ay^'LX^^. g, Wi^^^5-7^;t'^-7 5. 7 7. 

7 9&)ii}^tcffM-ri., 

[0 1 07] Oi?)±g|St:;?/^-7^;l^^'- 

7 5. 7 7. 7 9&ad«fta)i9 0^ffML. VX^^ 
fi|fflL5^c^ElSTl*»^9 0ti5^. W^0^5-7 
A 7 5, 77. 79 ^mmJim. L T F y 

6 6 . f-V) N° 7^24 ±g|3«^^- b Mm. 3 0 , 
r-9>^-v Y 6 4&t^-«}#^«tgffl^€f*'^ 5'-> 6 8 
^#^Sai-ri.SML9 1. 9 2. 9 3. 9 4 ^ 

ffiaM9o-c'3i^.=5rv^^-h^ea^M3o 

&x>y^y^^LT«M7L9 2 &ji tT^^-h^N°y K 2 4 
•{saM9 0{i:7;rM/i-'xhc^j; 

^;p^'-7 5. 7 7. 1 9hMzm,%mf^mimm 
mtm%-mrs^xwm.9 1 . 92. 93. 9 4 & 

[0 1 08] ^7-7 I-;!:?-? 5. 7 7. 7 9&E|llfliJ 
^h^UXWk^9 1 . 9 2. 9 3. 94 ^ffM^I. ^ 
^'-C-^ !> if ^(c(iftf|)l 9 0 r ffM L=5r < T I u ^ 
*%0J(D|||;fif^J;o J: 9 (:ftiIJl9 0 &ffM^I>*i^ 
t::{iftaii9 0t^^-7^/l/^-7 5. 7 7. 79iO 
. E|lf'J^r?£cOr5i-)»tg;&if»-C=5r< 

T h'mjMfmxwm.9 1 . 92. 93. 94*^ 

^(cffM^I> r t !> „ H4 1 T-HH1f ^ 1 0 0 ii 
35^. S. Wi0^7-7 OP:?-7 5. 7 7. 19(r))m- 
Wk^^^Vfzh(7^Xh-)X . g. *^0^^-7^/^^ 
-7 5. 7 7. 1 9\i-%m:hX.o\,zmmh:Lhij 

[0 1 09] Mit:. ia3 0B^H3 2(:HS^I>j;a 
tc. 400A;^^50 0AJ¥§cOITOjiS^»Lv;^ 
& L . '?Kx -y ^ y ^'xiiT-x -y ^ y ^--^ L T H* 
8 2 . lilft^^- h 7 ^° -y F 8 4 SVMflftT - ^° -y Y 

8 6 &ffM^I= „ 

[0110] 3'f-a5;^?^^>if M h 5 y ^'x ^io^^ y 
:tvi^ (c) ^;Al^t-l>^^'^■^l^;t{±ffi^!fe:R<7)■BIffi3m 

^t'^itJRL^c'9jIif-f-^:^cftc036iBlTJi^X?^-7 ^ 
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[0111] mAA\iifmm%-imwmzi.hm^^'^ 

4 6 (i:H4 4 tc^ L/-c?»M b 7 >- ^SIKS XL 
V-XLV &mvi-XLVI ' HK'p^oTtBiTLT^L/iaiT 

[ 0 1 1 2 ] 04 4:n,s04 j; a tc^gls^coHBti 

^7-7^/1-^-7 5. 77. 7 9t|sl-JlT«ffib7 

yvx^0y=j-^y%}vm (C) cO±(c{i:#i/:Ji;^ic^^ 

x^coi-^y^-^ivm (c) tcAftf-rs^^'h^ii^^ii®^ 
fc' & iSKt-s ;^cft<7)3isiWTJi 7 8 

[0 113] mmm7 8m. ^nm^ 

T*. #^?3*5-7^/^:^-7 5. 7 7. 7 9±gP 

(C) t:AWt-|>^5'HIS^^{iffiia^i?)^ffi7K*«^ 
ijy-y^ )V9~im^^h j; 5 ti^lSiWrJi 7 8 {±15^2^ 

i;'B^^7-7 ^ iv9-m-mttziizMmxm^^ 

tih^mm^h i ... .i (^xi: o iz^mmm isa-^y^s 

( C ) C) IM^mm-?, r y (- .i x ^\ y^vPgp 

( c ) \<zxmhmvi%.tfz\i'm&m-^mmti>i^ 
m.m^WMmx%x&^yA-))^ (c) x^-thm 

[ 0 1 1 4 ] -lio J; '3 t^ismmM^mmmzMMu 
m\}i^}£^-xhh,. 

[0 115] L^^L, 55^. Wc0X^7-7^;^^-7 
5 . 7 7. 7 9 & L^*^'^. . ftM h 7 y -JT. 

9cri^^y^-^iv^cm\,z^^t.fd^m^f}v~y 

*m7-7 ^71-^-7 5. 7 7. 7 9^#^ffM 
f l>)iift:J;-^T7t3lllfii7 8(i0ffli?3J; at:^7-7 
^;^^_75^ 77. 79 i^_hg|It:JFM-t S ^ t 
# . ± tz\i.^anmzmm !> i t C> T # 1= , 
[0 116] a/c. mm.VyyVy.^in'^-^y^-fvm: 

iK^I>fcs^tc^^y^vkag (c) tcAW^I>7t{i*&y" 

[0 1 n]mz. m2mmmtmmt,z^ mmi o(d±. 

gPt:*. IS. *i0^7-7^;l/^-7 5. 77. 7 9& 

v'T^RJi 7 8 ffi^ 9 0 ^ u;t-^c?)*«ti 



mm9 0tm. H. WtO;!;7-7^;P^-7 5. 7 7. 
7 9 h^i^HS 0 bi^{ZJ^^--yfLX 
ySffi6 6. :y-^^^°■7^•24. T^-:?^^°■y F 6 4StX 

ffi^^mtsffl*m#;^^°^-y 6 8 &#^Mait-i>«MTL 

9 1. 9 2. 9 3. 9 4^JFM^I>„ 

[ 0 1 1 8 ] ;(7)B#. ffiiIJl9 0(i:T±B^t^^'fSix/-c!r»! 

&f LT . muzjfM^titzmjz]: m^mm-ti 

± 5 ^z-t^ ^tizX^X. fmz X jSeTb^^^ OiE^^ 
^SrftiJ'--fl:t-ScO:6WiiLV\ H4 4-C-0ffl<?-tl 0 0 
{4?5^. iS. Wm7-7^;t-^-7 5. 7 7. 7 9<om 
^m^L. 7-7^/1/^-7 5. 7 

7.79 {i:-gpfi^l> i: -5 t^ffM-f-|> C t C> T-^ l> „ 

[0119] ^?tm(ommmx\ m. mmy~y 
A}V9~i3^ 11^ 1 9^^m-hmi>znm.y^yi/ 
x^'cDi-^ y^-fv^c mmiist£mm.mwi.zi: x 

Wkfh^h ^m^'fhfdi^\zmt'YAm'fi^^ts:h}^ 

vyr-^mm:mmz^im-hz)i'b^x%h. z<n 
1 5 vyyvx 9wmi i tiamz ^ i>z^ 

itzm.Rt'^ijmxmmxt^ ^ . 

[012 0 ] zcr)X 0 (•z^%i,mmiT-^Mmk^<^ 

TM(^)tMMM' ^9 t T-«(4v^ ^ 9 - y^:-^<7:i'?x 9 
<n'^%lMXfmLX-7X9a^WLim^^^bifX% 

xm^-fh (7)T'x >y f - y^:Lm?'-mx% x '^m.^ 
mm.'^h^hifix^h. 

[0121] S/i, i^, #0^7-7 < /^^-&fl- 

'7x^mAm%mzw.io^^ t ifix% . mmmifim 

'MtX^^. ttz. iiy~y A)V9~bmz^^y^^)V 

U(n±.mzitw^mimm'h^b\zX'^x^-Ty^^)v 
m-h^xwi^ h wm ± fz\mm,mwm.ts: k ^ mm. 

Lfz rMW\^h ; t \zii-,xmm:<P,im'MtLXlk^. 

[01] ifmmm 1 mmmizi m^nmsmmmm 

hyyiyx ^mm.cmLwmxh t „ 

[02] muz^sLfzMWVyyvx^wm-w-w 

[ 0 3 ] 0 1 (l^S L /ifiJl b 7 y i^'X S 1 1 1 -I I 

I ' mz:^d'^xm\hx^.Ltzmmm:hh. 

[04 ] *^Bjcom 1 mwmzi. hmmvy yvx^m 

mmxhh. 

[05] 04-c'v-v' wrJ&->xm\Lx^.Lfzim 

mxhh. 

[06] 04T-VI-vr mijft-^TWLTSL^ciTH 
0T*^„ 

[07] 04T'V-V' m,z:^->xm\LX^.LfzmM 

mxh-yx. m'5(rsdL<ry'mrQ<mmmxhh. 
[08] 04T'vi-vr mz:^->xm\Lx^.\^fzmm 
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[09] m7mm8<D<k<omx'mmhyyi^x^ 

[01 0] H9T-X-X' HKi^oTOTLT^L^rHf 

mi 1] H9Txi-xr uizr^-^xmmLXTjkLtim 

[01 2] JJ^^m^^M^ffM-rsW^S^L/iKT 

mi 3 m^i^m^^mytmrnm-m^^^Ltzm 

[ 0 1 4 ] J¥ S iim^x !> m^m Sr ffiM^ « f^i) Sr tj^ L fz m 
ffl0T-S)l.„ 

[01 5] JiS^iM^I>®«&ffM-ri.M^^L^^BIf 

[01 6] i¥§^m-&i^]i&ffM-ri.w&s^L/;aiT 

ffl0T-S>l., 

[01 7] JfS^^M^-^i^M&ffMt- l.«&S^L/iKlf 

ffi0t-^|.o 

[018] J¥§^Wx-SKe«*ffMt|,f9i|*.KL/-jl!-tT 
H0t-J=)S„ 

[01 9] m^i/^m^j:m±mmm-m^^^tfzm 

[02 1 ] 09t-x-x' 'mziQ-yxmrnix^.ttzm 
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